We consider some stochastic difference partial differential equations of the form du (x,t,c) = L(x,t,D)u(x,t,c)
Introduction
Consider the stochastic linear system du(t,c) = Au(t,c)dt + n i=1 k j=1 b i j B i u t − c j ,c dw i j (t), (1.1) where A is a linear closed operator generating the strongly continuous semigroup Q(t) on a separable Hilbert space H, and w i j are mutually independent Wiener processes on a separable Hilbert space K with covariance operators W i j , positive nuclear operators in the space L(K,K) of continuous linear mapping of K into itself. It is assumed that A is defined on S 1 ⊂ H into H and S 1 is dense in H (see [4] ).
It is assumed also that B 1 ,...,B n are linear closed operators defined on S 2 ⊃ S 1 , S 2 ⊂ H, and with values in H. b i j (·) are elements of L(H,L(K,H)), (see [1, 2, 4] ). We will study the existence and uniqueness of mild solutions, in other words, the existence and uniqueness of a solution of the equation
We write u for the Hilbert space norm of u, and b i j (u) for the norms of b i j (u) in L(H,L(K,H)). We write trW i j for the trace of W i j . The processes w i j (t) are defined on a probability space (Ω,F,P). We denote by E[u] the expectation of u. We suppose that the initial condition u 0 is independent of
for all i = 1,...,n, j = 1,...,k. We suppose also that (1.4) and that there is a number γ ∈ (0,1) such that
where α is a positive constant and f ∈ S 2 .
For f ∈ H, we suppose that
In Section 2, we will study the uniqueness and existence of w i j adapted solution u(t,c) of (1.2) in the space C(0,T;L 2 (Ω,H)), where C([0,T],Λ) denotes the space of continuous functions mapping [0,T] into Λ ⊂ K.
In Section 3, we study a mixed problem (initial and boundary value problem) of some stochastic difference partial differential equations.
Uniqueness and existence of mild solutions
Let u(t,c) satisfy the condition
where F is a given function in the space C([−T 0 ,0],L 2 (Ω,H) ∩ S 2 ). We assume that
We prove now the following theorem.
Proof. The solution of the above equation can be written in the form
It is easy to see that
where β(m,n) is the β function. Now for every r = 1,2,..., we can prove that
where Γ is the gamma function.
Taking the limit as r → ∞, we get the required result. Now to prove the existence of solutions, we suppose that
Proof. We apply the method of successive approximation. To do this, we set
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The zero approximation is taken to be zero. It is easy to see that
(2.14)
Using the method of Theorem 2.1, we can prove that there exists a positive number λ such that
Since v can be written in the form
So v represents the solution of the equation The uniqueness of this solution follows from Theorem 2.1.
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We give now conditions for the second moment of u(t,c) to decay exponentially. To state the third theorem, we need the following conditions. C 1 : there are positive numbers α and µ such that
This exponential stability of the semigroup is equivalent to the requirement that for all λ > −µ ,
Theorem 2.3. Assume conditions C 1 , C 2 , and C 3 then for sufficiently large µ, constants a and b can be found such that
Proof. Using conditions C 1 , C 2 , and C 3 , and (1.2), we get where the zero approximation is taken to be zero. As r → ∞, we get
Using the properties of Mittag-Leffler function, we get
26)
where C 1 and C 2 are positive constants. Thus for a sufficiently large µ, we get the required result.
Stochastic parabolic differential equations
Let C m (S) be the set of all continuous functions in S together with all their m-partial derivatives. Denote by C m 0 (S) the subset of C m (S) consisting of all functions which have a compact support. Let W m (S) be a Sobolev space. In other words, W m (S) is the complete space of C m (S) with respect to the norm
where x = (x 1 ,...,x n ),
..,n, |α| = α 1 + ··· + α n (3.2) and α = (α 1 ,...,α n ) is an n-dimensional multi-index. We denote by W m 0 (S) the complete space of C m 0 (S) with respect to the norm defined by (3.1). Let r b be the cylinder;
We consider the parabolic stochastic partial differential equations
with the initial and boundary conditions
It is assumed that Since A is uniformly elliptic onΩ b , it follows that the semigroup Q(t) exists with the properties (1.5) and (1.6) (see [3, 5, 6] ).
Consequently, Theorems 2.1, 2.2, and 2.3 can be applied for the considered abstract mixed problem.
